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(72) [Inventor] r . ' 

[Name] Takahashi Akira 

(57) [Abstract] 

[Problem] Stability organic electroluminescent element 
nich can maintain light emission characteristic is offered 
over thelong period. 

[Means of Solution] It possesses anode 2, luminescent 1 
ayer 3 and cathode 4, it includes 8 - oxy quinoline 
complexin luminescent layer 3 as organic luminescent 
substance, furthermore includes 9,10-di phenyl 
anthracene compound and/or rubrene compound 0 01 to 
30 mole%. 



[Claim(s)] 

[Claim 1] At least compound of one or more which is ch 
osen from 9,10-di phenyl anthracene compound and 
group which consists of rubrene compound in organic 
electroluminescent element whichpossesses with 
luminescent layer and cathode which include 8 - oxy 
quinoline complex as theanode and organic luminescent 
substance, in luminescent layer 0.01 to 30 mole% 
organic electroluminescent element which 
designatesthat it contains as feature. 

[Claim 2] In luminescent layer, furthermore organic elec 
troluminescent element which is stated in Claim 1 
whichthe fluorescence organic material 0.01 to 30 
mole% is contained. 

[Claim 3] Fluorescence organic material, organic electrol 
uminescent element which is stated in Claim 2 which is 
a compound ofthe one kind or more which is chosen 
from group which consists of coiimarin derivative ,the 
quinacndone derivative , perylene derivative , pyran 
derivative , and Nile Red derivative. 
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[Claim 4] Organic electroluminescent element which is 
stated in Claim I, 2 or 3 which possesses positive hole 
transport layer withthe luminescent layer and anode. 

[Claim 5] Organic electroluminescent element which is 
stated in Claim 1 , 2, 3 or 4 which possesses electron 
transport layer withthe luminescent layer and cathode. 



[0 00 1] 
[0002] 



[00033-84, SHt*lltt^ZnS/Mni 
|gt&mE/)<S< ^^ggtiSl^ t^bSgfflMftT/< 



[0 0 0 4] LfrU 1 9 87*l:*9ay-vfttt«) 
Tang & K J:ot*IitlfcMEt Wit 10 
V-ttT0ffi35ttBEE»*<-C#. 1 0 00 c d/m2 

tiTOfc (App I . Phys.- Lett .51.913(1 987) ) . 



[0 0 0 5] £ blZ, Tangbli:, HJX(8-* 
/ h) 7Jl/5-^A(lll) (BTALQt 

■j>BB^e?>B«(» (HTDCMti^) om 

<D**£ftSLfc (J. App I. Phys. .65,3610(1989)) ; 



[Description of the Invention]. 
[0001] 

[Technological Field of Invention] This invention regard 
s organic electroluminescent element which is used for 
flat display and planar light source etc. 

[0002] 

[Prior Art] Big expectation is moved aside to flat display 
which is substituted tothe CRT attendant upon 
development of quick technological development in 
theinformation communication field of recent years. As 
for electroluminescent element (electroluminescent 
element below you call), because it is superior in high 
speed responsiveness , visual recognition and 
brightness of other point, research is done actively even 
among them. 

[0003] Presently, with inorganic electroluminescent elem 
ent of ZnS / Mn type which is utilized, the drive voltage 
100 V extent is high, there is a or other problem where 
either satisfactory luminance isnot acquired. On one . 
hand, electroluminescence of organic phosphor was 
known for a long time, used the anthracene single 
crystal etc many researches were done, but drive 
voltage to be high did notreach to development of 
practical device from fact that also thelight emission 
luminance is low. 

[0004] But, direct current low voltage drive of 10 V or 1 
ess could do organic electroluminescent element which 
is announced bythe Tang and others of United States 
Kodak corporation, in 1987, 1000 cd/m2 the high 
luminance was acquired, also light emission efficiency 
was superior 1.5 lm/W,( Applied Physics Letters ,51, 
913(1987)). 

[0005] Furthermore, Tang and others in luminescent lay 
er which consists of the tris (8 - quinolinolato) 
aluminum (III) complex (ALQ below you call), 
fluorescence dye of coumarin derivative and pyran 
derivative (DCM below you call) where fluorescence 
quantum yield ishigh trace amount doped produced 
element of host - guest type (Mixture) ( Journal of 
Applied Physics (0021-8979, JAPIAU) ,65,3610(1989)). 
With this element, light emission it does efficiently in 
ALQ by thedoped doing fluorescence dye with low 
concentration, light emission efficiency has improved in 



1ST As Paterra(tm), Version 1.5 (There may be errors in the above translation. 1ST A cannot _ 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.3 



JP 99273861 A Machine Translation 



[0O06] 3k%:te&mhLXD CMZmmLtz^S 



[0007] Tan g £<D*S&&, £ < <OSF%«'H V 
1 0 0 c d/m2 gg<D»gt**Wl 175 

nnasttni4<&jft£4i'tii« 66(2). ■ 

109(1997)) . 



[0 0 0 8] 



[0 0 0 9] 

±0Mt£1$!j£&3fcJi + lCO. 0 1 -3 0^il/%##r 



3R^0. 0 1 ~3 0^n,%££-f £>±1B£&E L3t?- 

s 1 aia±0fc£*-cfc*±E*«E L**£ii «r 

4. *fc. KJtUfcSat^BIKjEfl.ttaii**^* 

5o 



the 1.5 to 2 times. ', 

[0006] When DCM is used as fluorescence dye,, light em 
ission of red color from the DCM is acquired. By these 
announcements, by comparison with inorganic 
electroluminescent element such as drivewith low 
voltage research of organic electroluminescent element is 
done many and making multicolored due to thedesign of 
organic molecule by fact that strength is shown, such as 
novel organic material and novel cathode material it 
reached point where. 

[0007] After announcing Tang and others, development 
with practical level isdone with many research 
organization, if it is a luminance of 100 cd/m2 extent at 
pointof continuous drive lifetime, continuous drive of 1 
0,000 time is achieved, ( Oyobutsuri (Applied Physics) , 
66(2), 109(1997)). 

[0008] 

[Problems to be Solved by the Invention] It is to offer or 
ganic electroluminescent element which can do light 
emitting where objective of thethis invention is superior 
in light emission efficiency, at same time, stabilizes over 
the long period. In addition, being a organic 
electroluminescent element which possesses light 
emitting of applicable andthe especially amber color to 
red color in full color display, it is to offer organic 
electroluminescent element which cando light emitting 
which is superior in light emission efficiency, at same 
time, itstabilizes over long period 

[0009] 

[Means to Solve the Problems] This invention compound 
of one or more which is chosen from 9,10-di phenyl 
anthracene compound and group which consists of 
rubrene compound in organic electroluminescent 
element whichpossesses with luminescent layer and 
cathode which include 8 - oxy quinoline complex atleast 
as anode and organic luminescent substance, 0.01 to 30 
mole% offers organic electroluminescent element 
whichdesignates that it contains as feature in luminescent 
layer. 

[0010] In addition, in luminescent layer, furthermore ab 
ove-mentioned organic electroluminescent element 
whichthe fluorescence organic material 0.01 to 30 
mole% is contained is offered. In addition, 
fluorescence organic material, offers above-mentioned 
organic electroluminescent element which is acompound 
of one kind or more which is chosen from group which 
consists ofthe coumarin derivative , quinacridone 
derivative , perylene derivative , pyran derivative , and 
Nile Red derivative. In addition, above-mentioned 
organic electroluminescent element which possesses 
positive hole transport layer withthe luminescent layer 
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and anode is offered. In addition, above-mentioned 
organic electroluminescent element which possesses 
electron transport layer withthe luminescent layer and 
cathode is offered. 

[OOll] 

[Embodiment of Invention] With this invention, luminesc 
ent layer which includes 8 - oxy quinoline complex 
which is putbetween with anode and cathode as organic 
luminescent substance, 0.0 1 to 30 mole% tries tocontain 
compound of one or more which is chosen from 9,10-di 
phenyl anthracene compound and group which consists 
of rubrene compound. Because of this, as it is superior . 
in light emission efficiency, organic electroluminescent 
element which cando light emission which is stabilized 
over long period is acquired. 

[001 2] Figure 1 is side view of basic constitution of org 
anic electroluminescent element of this invention, the 
Figure 2 is side view of application example. In Figure 
1, as for 1 as for substrate and 2 as forthe anode and 3 
as for luminescent layer and 4 which includethe organic 
luminescent substance cathode is shown. Figure 2 
provides with anode 2 and positive hole transport layer 
5 and interfacial layer 6 betweenthe luminescent layer 3, 
shows place where electron transport layer 7 is provided 
between the cathode 4 and luminescent layer 3. 

[0013] Substrate 1 in this invention is support of organi 
c electroluminescent element, glass and the plastic or 
other transparent substrate are used generally. In case 
of plastic, polycarbonate , poly methacrylate and 
polysulfone etc aredesirable. It can provide transparent * 
electrode as anode 2"on substrate 1. As this transparent 
electrode, , film of indium tin oxide (ITO) thin film 
and tin oxide canusually be used. In addition, it is 
possible to be constituted by aluminum , gold or other 
metal ,the copper iodide or other inorganic electrically 
conductive substance , poly (3 - methyl thiophene), 
polypyrrole and polyahiline or other conductive 
polymer where work function islarge. • 

[00 14] As preparation method of this anode, vacuum va 
por deposition method and sputtering method etc are 
general,but in case of conductive polymer solution of 
suitable binder can be applied on thesubstrate, thin film 
can be produced directly on substrate with electrolytic 
polymerization . film thickness of anode depends on 
transparency which is needed, but thetransmittance of 
visible light is 60 % or higher and preferably 80 % or 
higher, film thickness in this case,is 5 to 1000 nm and 
preferably 10 to 500 nm. 

[0015] It can provide luminescent layer 3 on anode 2. fi 
lm thickness of luminescent layer 3 is 10 to 200 nm 
usually, is preferably 20 to 80 nm. fluorescence 
quantum yield is high, electron injection efficiency from 
cathode 4 high, furthermore thecompound where 
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electron mobility is high effective as organic luminescent 
substance which is used forthis luminescent layer, it 
regards to this invention and 8 - oxy quinoline complex 
is used. As this 8 - oxy quinoline complex, compound 
which is displayed concretely with thebe low-mentioned 
Formula (1) is used. 

[0016] 

[Chemical Formula 1] 




M-L p (1 ) 



^i. 7viH, 7^Mrn>£, XI*7;U*/U7 5 



[0 0 18] C(D8-t*v*/ '/>26f§{*<D£BlS 
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Tit. JHtttlcttTE* (2) -C«**i*1bftft*<ft 
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[0017] In Formula (1), as for Rl to R6 hydrogen ato 
m , halogen atom , nitro group , the hydroxy group , . 
cyano group , carbon number 1 to 12 alkyl group , 
carbon number 1 to 12 alkoxy group , aryl group , 
aryloxy group , the aryl amino group , acyl group , 
aralkyl group , or alkyl amino group, as for Mthe metal 
atom, as for m integer of 1 to 3, as for Lthe alkoxy 
group or aryloxy group, integer of 0 to 2, respectively 
you displaythe p in independence. Portion of hydrogen 
atom of those bases to halogen atom may be inserted 
theoxygen atom between optionally substitutable and 
carbon-carbon bond 

[0018] As metal atom M of this 8 - oxy quinoline comple 
x, there is a lithium , a silver , a beryllium , a 
magnesium , a calcium , a strontium , a zinc , a 
cadmium , a aluminum , a gallium , a indium ,a 
thallium, a yttrium , a scandium, a lanthanum , a lead , 
a zirconium , a manganese and a lutetium etc. lithium 
which possesses high fluorescence quantum yield even 
among them and complexwhich possesses beryllium , 
magnesium , aluminum , zinc and the scandium as 
center metal are desirable. 

[0019] With- this invention, compound of one or more w 
hich inside theabove-mentioned luminescent layer is 
chosen from 9,10-di phenyl anthracene compound and 
groupwhich consists of rubrene compound is included. 
As this 9,10-di phenyl anthracene compound, there is a 
compound which is displayed concretelywith below- 
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mentioned Formula (2), there is a compound which is 
displayedconcretely with below-mentioned Formula (3) 
as rubrene compound. 

[0020] 

[Chemical Formula 2] 



[002 1] 

[Chemical Formula 3] 



) 



[0022] In Formula (2) and Formula (3), R7 to R20 dis 
plays hydrogen atom , halogen atom , alkyl group , the 
alkoxy group , aryl group , aryloxy group , acyl group , 
or aralkyl group inindependence. Portion of hydrogen 
atom of those bases to halogen atom may be inserted 
theoxygen atom between optionally substitutable and 
carbon-carbon bond. 

[0023] Voltage increase and luminance decrease can be 
controled in continuous drive of theluminescent layer 
which uses 8 - oxy quinoiine complex by using these. 
This is presumed that recombination of non- luminescent 
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which is due to theaccumulation of carrier inside 
luminescent layer is controled. As for these 9,10-di 
phenyl anthracene compound and/or rubrene compound, 
considerably there is an effect evenwith trace, but it 
makes 0.01 to 30 mole% in inside luminescent layer, 
makes the preferably 0.5 to 10 mole%. With 0.0 1 
mole% or greater decrease inhibition of formation 
efficiency of exciton becomes high, withthe 30 mole % 
or. less decrease of light emission luminance with 
concentration quenching arid rise of drive voltagewith 
increase of fill barrier of electron quite decreases. 

[0024] With this invention, dope fluorescence organic m 
aterial whose another fluorescence quantum yield is high 
in the organic luminescent layer as it improves, light 
emission efficiency of element as method which 
makesthe full color display possible, also it is possible to 
do. fluorescence organic material of public knowledge 
can be used as organic material which this kind ofdope 
is done. . .>-._ .:. ' , . , . 

[0025] For example stilbene derivative , oxazole derivati 
ve , cyanine derivative , xanthene derivative , oxazine 
derivative , coumarin derivative , the acridine derivative , 
quinacridone derivative , perylene derivative (Japan 
Unexamined Patent Publication Hei 3-791) and 4-di 
cyano methylene - 2 - methyl -6 - p-di methylamino 
styryl - 4H - pyran (DCM1) derivative , the europium 
(III) complex (Chemistry Letters (0366-7022, 
CMLTAG) ,1991,1267), zinc porphyrin derivative , 
rhodamine derivative (Japan Unexamined Patent 
Publication Hei 8 - 286033), violanthrone derivative 
(Japan Unexamined Patent Publication Hei 7 - 90259), 
Nile Red derivative and bis (2 -styryl -8- 
quinolinolato ) zinc (II) complex (Chemistry Letters 
(0366-7022, CMLTAG) ,1997,633) etc can be used 
widely. As concentration of this kind of fluorescence 
organic material, it is desirable to make 0.0 1 io 30 
mole%,in inside luminescent layer. 

[0026] In order to obtain element where light emission e 
fficiency is superior as fluorescence organic materialin 
this invention, compound of one kind or more which is 
chosen from groupwhich consists of coumarin 
derivative , quinacridone derivative , perylene derivative , 
pyran derivative , the and Nile Red derivative where 
fluorescence quantum yield is high is desirable. Even 
among them, light emission of amber to red color which 
long life is difficulttb be acquired until recently 
fluorescence peak wavelength perylene derivative of 
560 to 720 nm, byusing compound of one kind or more 
which is chosen from group whichbecomes pyran 
derivative , and Nile Red derivative as this fluorescence 
organic material, is acquiredwith long life, 
electroluminescent element of full color becomes 
possible. 

[0027] Regarding to this invention, it is possible between 
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anode 2 and luminescent layer 3to provide according to 
need positive hole transport layer 5. As this positive hole 
transporting material, fill barrier from anode 2 is low, 
furthermore canuse material where degree of positive 
hole transport is high. 

[0028] As this kind of positive hole transporting material, 
positive hole transporting material of public knowledge 
can be used, for example N, N*-di phenyl - N, N' - bis 
(3 - methylphenyl) - I f T - biphenyl - 4, 4'-di amine 
(TPD below you call) and 1, V - bis (4-di - p - tolyl 
amino phenyl ) cyclohexane or other aromatic diamine 
compound , hydrazone compound (Japan Unexamined 
Patent Publication Hei 2-31 1591)can be used. In 
addition, you can use also polymeric material like poly N 
vinyl carbazole and poly silanedesirably ( Applied 
Physics Letters ,59,2760(1 99 1) ). 

[0029] As preparation method of thin film of this positiv 
e hole transporting material, it can apply vacuum vapor 
deposition method , the dip method , spin coating 
method and LB method or other various methods. In 
order to produce uniform thin film of submicron order 
which does not have the pinhole or other defect, 
especially, vacuum vapor deposition method and spin 
coating method are desirable. 

[0030] In case of spin coating method, melting binder re 
sin which does not become thetrap of positive hole in 
coating solution, you can use. As this kind of binder 
resin,. you can list polyether sulfone , polycarbonate 
and polyesteretc. As for content of binder resin, 
degree of positive hole transport 10 to 50 weight % 
whichdoes not decrease is desirable. 

[003 1] As material of positive hole transport layer, not o 
nly above-mentioned organic substance , you canuse 
also metal chalcogenide , metal halide , metal carbide , 
nickel oxide , lead oxide , the copper iodide , lead 
sulfide or other rendering p-type compound 
semiconductor and p-type hydrogenation amorphous 
silicon and p-type hydrogenation amorphous silicon 
carbide etc. 

[0032] It can produce positive hole transport layer of thi 
s kind of inorganic substance, with, technique of the 
conventional public knowledge such as vacuum vapor 
deposition method , sputtering method and CVD 
method. When organic substance , inorganic 
substance which is used in, as for film thickness of 
positive hole transport layer, the usually, being a 10 to 
200 nm, it is a preferably 20 to 80 nm. 

[0033] Regarding to this invention, with anode 2 and po 
sitive hole transport layer 5, prevention ofthe leakage 
current and decrease of positive hole injection barrier, 
improvement or other because of the adhesion, it is 
possible to provide interfacial layer 6. As this kind of 
interfacial layer material, 4, 4* , 4" - tris {N - (3 - 
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methylphenyl) - N - phenylamino} triphenyl amine 
which is a derivative of triphenyl amine (MT DATA 
below you call) andyou can use 4, 4' , 4" - tris {N,N 
diphenylamino} triphenyl amine (TDA.TA below '' you 
call) and copper phthalocyanine etc desirably ( Japan 
Unexamined Patent Publication Hei 4 - 308688). When 
providing this interfacial layer, you can use membrane 
thickness, desirably with the5 to 100 nm. < 

[0034] It can provide cathode 4 on organic luminescent 
layer 3. It includes also cathode for organic EL of 
public knowledge to cathode andean use various ones, 
for example magnesium-al minium alloy , magnesium - 
silver alloy , magnesium - indium alloy , thereis a 
aluminum - lithium alloy and a aluminum etc: 

[0035] Regarding to this invention, it is possible to provi 
de according to need electron transport layer 7 with the 
luminescent layer 3 and cathode 4. As this electron 
transport ability substance, electron affinity to be large 
substance where mobility of theelectron is large is 
necessary, as for substance which fills up this kindof 
condition, you can list cyclopentadiene derivative (Japan 
Unexamined Patent Publication Hei 2 - 289675), 
oxadiazole derivative (Japan Unexamined Patent' 
Publication Hei 2 - 216791), bisstyryl benzene 
derivative (Japan Unexamined Patent Publication Hei 1 - 
245087), p - phenylene compound (Japan Unexamined 
Patent Publication Hei 3 -3 31 83), the phenanthroiine 
derivative (Japan Unexamined Patent Publication Hei 5 - 
3 31 459) and triazole derivative (Japan Unexamined 
Patent Publication Hei 7 - 90260) etc. 

[0036] If these layers are inside range which functions a 
s organic electroluminescent element, thelayer itself 
being formed at layer of plural, it reaches, furthermore 
ispossible to put between other layer to those interlayer. 

[0037] Regarding organic electroluminescent element of 
this invention, in order to guarantee storage stability 
andthe drive stability in in atmosphere, furthermore it 
covers outside withthe polymer film and/or it is possible 
to block from oxygen and moisturein atmosphere with 
glass seal. Using, as entire surface light emitter using 
organic electroluminescent element of this invention, 
patterning doing asthe backlight and wall surface 
illumination element of liquid crystal display element, it 
can form pixel, it canuse as display. 

[0038] 

[Working Example(s)] Below, exemplary embodiment of 
this invention is explained with Working Example and 
Comparative Example , but the this invention is not 
limited in these. 

[0039] "Example I (Working Example)" On glass substr 
ate vapor deposition doing ITO with film thickness 200 
nm, it formed theanode 2(sheet resistance 7 /square). 
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On this anode 2, vapor deposition doing copper 
phthalocyanine in film thickness 15 nm with vacuum 
vapor deposition method ,it formed interfacial layer 6 
Next, vapor deposition doing TPD in film thickness 45 
nm, it formed positive hole transport layer 5. 

[0040] Next, ALQ and 9,10-di phenyl anthracene (DPA) 
and is a fluorescence organic material DCM1 which are 
aaluminum complex of 8 - oxy quinoline codeposition 
doing in film thickness 60 nm making use of thevapor 
deposition boat which differs, it formed luminescent 
layer 3. As for concentration of DPA in luminescent 
layer 3 as for concentration of the5 mole% and DCMi 
as for concentration of 1.8 mole% and ALQ it wasa 93. 
2 mole%. Lastly, codeposition doing Mg and Ag, 
forming Mg Ag (10: 1) cathode alloy ofthe film thickness 
200 nm, it produced organic electroluminescent element 



[0041] "Example 2 (Comparative Example)" DPA was n 
ot used, concentration 1.8mole% of DCMI in 
luminescent layer 3, otherthan thing which it tries to 
become concentration 98.2 mole% of ALQ the organic 
electroluminescent element was produced with as similar 
to Example L 

[0042] "Example 3 (Comparative Example)" Making use 
of anthracene, concentration 5 mole% of anthracene in 
luminescent layer 3, theconcentration 1.8 mole% of 
DCM I , other than thing which it tries to become 
theconcentration 93.2 mole% of ALQ organic 
electroluminescent element, was produced in place of 
DPA withas similar to Example 1. 

[0043] "Example 4(Working Example)" Making use of 9, 
10-di phenyl anthracene compound which in place of 
DPA is displayedwith Formula (4), concentration 8 
mole% ofcompound of Formula (4) in luminescent 
layer 3, theconcentration 1 moleVo of DCMI, other than 
thing which it tries to become theconcentration 91 
mo!e% of ALQ organic electroluminescent element was 
produced with as similar to theExample 1. 

[0044] 
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[Chemical Formula 4] 
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[0045] "Example 5 (Working Example)" Making use of 
Nile Red, concentration 5 mole% of DPA in 
luminescent layer 3, theconcentration 1.5 raole% of 
Nile Red, other than thing which it tries to become 
theconcentration 93.5 mole% of ALQ organic 
electroluminescent element was produced in place of 
DCM1 withas similar to Example 1 . 

[0046] "Example 6(Working Example)" Making use of r 
ubrene, concentration 5 mole% of rubrene in 
luminescent layer 3, theconcentration 1.8 mo!e% of 
DCM1, other than thing which it tries to become 
theconcentration 93.2 mole% of ALQ organic 
electroluminescent element was produced in place of 
DPA withas similar to Example I. 

[0047] "Example 7(Comparative Example)" Making use 
pi naphthacene, concentration 5 mole% of naphthacene 
m luminescent layer 3, theconcentration 1.8 mole% of 
DCM1, other than thing which it tries to become 
theconcentration 93.2 mole% of ALQ organic 
electroluminescent element was produced in place of 
DPA withas similar to Example 1 ■ 

[0048] "Example 8 (Working Example)" Making use of c 
oumarin - 6, concentration 5 mole% of DPA in 
luminescent layer 3, theconcentration 1.8 mole% of 
coumann - 6, other than thing which it tries to become 
theconcentration 93.2 mole% of ALQ organic 
electroluminescent element was produced in place of 
DCM1 withas similar to Example 1. 

[0049] "Example 9(Working Example)" Making use of q 
uinacndone, concentration 5 mole% of DPA in 
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luminescent layer 3, theconcentration 1.7 mole% of 
quinacridone, other than thing which it tries to become 
theconcentration 93.3 mole% of ALQ organic 
electroluminescent element was produced in place of 
DCMl withas similar to Example 1. 

[0050] "Example 10 (Comparative Example)' 1 Concentrat 
ion of rubrene in luminescent layer 3 concentration of 0. 
005 mole% and the DCMl other than thing which it tries 
to become concentration 98.2 mole% of thel.8 mo!e% 
and ALQ organic electroluminescent element was 
produced with as similar to theexample 6. 

[0051] "Example 11 (Comparative Example)" Concentrat 
ion of rubrene in luminescent layer 3 concentration of 35 
mole% and theDCMl other than thing which it tries to 
become concentration 63.2 mole% of the 1.8 mole% and 
ALQ organic electroluminescent element was produced 
with as similar to theexample 6. 

[0052] Drive stability (When in nitrogen, driving with c 
onstant current of 10 mA/cm2 , halflife timewhichisa 
time when it requires because initial luminance decreases 
to theoriginal half ( time)) with, measurement result 
luminance regarding light emission efficiency (Im/W) 
afterreducing by half is shown in Table 1 concerning 
organic electroluminescent element which isproduced 
with above-mentioned each example. 

[0053] m 
[Table I] 
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[0054] 

[Effects of the Invention] As above explained, with this 
invention to luminescent layer 9, 10-di phenyl anthracene 
compound and/or rubrene compoundthe 0.0 1 to 30 
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mole% is contained in this making use of 8 - oxy 
quinpline complex as organic luminescent substance 
Because of this, be able to control decrease of 
recombination efficiencyof exciton inside luminescent 
layer, organic electroluminescent.element which is 
superior in highlight emission efficiency and lifetime can 
be acquired. Especially, also light emitting of SK 
color to red color of long life is acquired the fluorescence 

in this, becomes full color display possible Inside 
range which does not lose effect, various application 
cando this invention. w^uan 



[Brief Explanation of the Drawihg(s)] 

[Figure 1] Side view of fundamental example of organic 
electroluminescent element of this invention. . 

lec(rolummescent element of this invention: 

[Explanation of Reference Signs in Drawings] 1: Substra 
te 2: Anode 3: Luminescent layer . ' 

4: Cathode 5: Positive hole transport layer 6: Interfacial la 
yer 7: Electron transport layer 

[Figure I J 
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[Figure 2] 
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